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STACK LIMIT TEST 
STANDARD ON 11745 
KJ11-A OPTION ON 11/40 


PRODUCT CODE: 
PRODUCT NAME: 
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THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES 
NO SESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT. 


THE SOFTWARE DESCRIGED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE 
TERMS OF SUCH LICENSE. 


CIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SUFTWARE ON EGUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 


COPYRIGHT (C) 1972,i977 BY DIGITHL EGUIPMENT CORPORATION 


NINDEC=11-DCKBE-B POPI1/4O-45 STK LIM TEST © MACYL1 27(1006) 10-AUG-76 17:44 PAGE 2 
OCKBFE-P11 ~~ 10-AuG-76 17:21 


ys. 
ny 8 


ary 4. 
Lo | 


1.0 ABSTRACT 
THIS PROGRAM INCREMENTLY TESTS THE STACK LIMIT FUNCTION. 
THE PROGRAM USES THE CONTENTS OF LOCATION 176 AS RHE = e 


H A ONS LOADING THE 
VALUE BEFORE STARTING THE PROGRAM. LOCATION 174 WILL 
BE USED AS THE SOFTWARE DISPLAY REGISTER. 


Me teeth CAL As Asia eal earl arial tala tial taliaiialia Calis! 
Cw ru 2 Oot C)..000 “IMU Gotu 


2.0 REGUIREMENTS 
2.1 EQUIPMENT 
BASIC 11/45 SYSTEM OR 
11740 WITH STACK LIMIT OPTION 
2.2 STORAGE 
7c THIS PROGRAM USES 0 THRU 17500 
is 2.3 PRELIMINARY PROGRAMS 
zs DOAA THRU DOMA 
7 3.0 LOADING PROCEDURE 
72 LOAD PROGRAM USING ABS LOACER. 
es 4.0 STARTING PROCEDURE 
o2 : LOAD ADDRESS 290, PRESS START, THE PROGRAM WILL LOOP OND RING 
x | BELL ON PASS COMPLETION. 
es S.C OPERATING PROCEDURE 
e7 5.1 SWITCH SETTINGS 
89 NONE 
33 5.2 SUBROUTINE ABSTRACTS 
33 5.2.1 SCOPE 
# SCOPE IS A MOVE PC,R1 AND STORES THE PC+2 IN RI. 
37 5.2.2 HLT 
33 HLT IS A HALT INSTRUCTION. 
13: 6.0 ERRORS 
183 ALL ERRORS WILL CAUSE A HALT. TRAP AND INTERRUPT ERRORS WILL 
134 CAUSE A HALT AT VECTOR+2. 
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6.1 ERROR RECOVERY 
PRESS CONTINUE TO PROCEDE TO NEXT TEST. 
6.¢ ERROR LOOPING 
TO LOOP ON “ ERROR + ts A BRANCH TO THE PREVIGUS SCOPE 


INSTRUCTION IN PLACE OF THE HALT INSTRUCTION. NOTE THAT IF THE 
ERROR IS INTERNET TBRT. THAT: THE TEST WILL DROP THRU THE Hal T AND 
PROCEED TO THE NEXT TEST. THEREFORE LOOP THE TEST CONTIN- 


UOUSLY REPLACE THE BEQ .+4 IN NETRUCTION IMMEDIATELY PRECEEDING 
THE HALT WITH A BRANCH BACK TO THE PREVIOUS SCOPE. 


TO LOOP ON TRAP FAILURES, PATCH IN THE FOLLOWING ROUTINE AT THE 
ADDRESS OF THE TRAP VECTOR. 


PVEC: TRAPVEC+4 
TRAPYES@2: 8 
oo ol EE 
VEU+ : a ov 
TRAPVEC+10: COO0UE -RETURN TO TEST A Scope 


RESTORE ALL LOCATIONS BEFORE PROCEEDING TO NEXT TEST. 
7.0 RESTRICTIONS 
NONE 
8.0 MISCELLANECUS 


ON TRAP ERRORS THE STACK POINTER (R6) WILL CONTAIN ADCRESS WHERE 
THE TRAP OCCURRED. 


8.1 EXECUTION TIME 
EACH PROGRAM TAKES ABOUT 1 MINUTE. 
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L4e 
aa 3.0 PROGRAM DESCRIPTIONS 
145 THIS IS A TEST OF THE STACK LIMIT REGISTER a INSURES CORRECT ie 


OPERATION OF THE RED AND YELLOW ZONE BOUNDARIES. OVERFLOW TRAPS 
ARE TESTED FOR ALL VALUES OF THE STACK LIMIT REGISTER. 
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TITLE MAINDEC-11-DCKBF-B POP11/40-4S STK LIM TEST 
: TEST DCKBFB- STACK LIMIT REGISTE 


:THE STACK LIMIT REGISTER ALLOWS THE * OVERFLOW’ R_THE BUUNDR - BE CHANGED. 


- THE RED ZONE BEGINS 30°8) WORBS BELOW THE YELLOW ZONE. THIS T ick 

:CHECKS THAT THE STACK LIMIT IS 400 GREATER THAN THE CONTENTS OF THE 
-STACK LIMIT REGISTER (CORE PERMITTING) FIND gH cks THE LENGTH OF THE 
‘YELLOW ZONE AND THE BEGINNING OF THE RED 


; STARTING PROCEDURE __ al 
BREE * Age 


BELL WILL RING WHEN TEST IS COMPLETE 


-EQUATE STATEMENTS 

a5=“0 

R1=%] 

R2=%e 

R3=% 

R4Y=%4 

RS=%5 

SP=%6 

Po=%7 

REGISTER ADDRESSES 

mean stare: ;ADDRESS OF PROCESSER STATUS WORD 

UBREAK=177770 - ADDRESS OF PDPLI/4S MICRO BREAK REGISTER 
OSWR=177570 ADDRESS CONSOLE SWITCH REGISTER 
TPS=1775° 
TPB=177S566 
DDISP=177570 ADDRESS OF CONSOLE DISPLAY REGISTER 

Hi T=HALT 

Sc0Pe=0!070! MOVE PC TO. Ru 

7=340 “PRIORITY LEVEL 

ERRVECSY - ADDRESS OF ae VECTOR 
20 
.=46 
SENDAD 


2174 
DISPREG:0 
SWREG: Q 


. =200 
IMP START 


2500 7 
; TASS APR = “= mee 
{CNT: -CONTRINS PASS COUNT 


-~, 
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o99Sc2 opo0c0 ICNTA: 

669504 177570 SWR: 

ocosoe 1552595 DISPLAY: DDISP 

090515 O00760 SPSOT: 0 

509812 177774 SL 177774 “ADDRESS OF STACK LIMIT REGISTER 

905514 17777 SLH: 177775 *HIGH (ODD BYTE) 

529516 9o00c0 TEMP 

she 001010 =1010 

OSigic =O16708 177474 START: NOV SPEOT “ - INITIALIZE STACK POINTER 

901014 6012737 o00340 177776 #PSW LOCK Our INTERRUPTS 
: 35126 FOR “A HARDWARE "air REGESTER. NOT FOUND OR IT IS 
-:EQUAL TO A “=1" SET FOR : SOF TWARE TeTTCH REGISTER. 

poi022 013746 oo0co4 MOV ;;SAVE ERROR VECTOR 

001026 012737 01962 oo0004 MOV #64$ SSE cya ‘SET UP ERROR VECTOR 

001034 012767 177570 177442 MOV #OSWR. SWR ‘SETUP FOR A HARDWARE SWIC4 REGISTER 

o9ip42e 012767 177570 177436 MOV sDDISP DISPLAY + BND A HARDWARE DISPLAY REG Ist ER 

091050 022777 177777 177426 CMP #-1, ISWR ii TR Y TO REFERENCE HARDWARE S 

001956 o0101e BNE 665° :BRONCH IF NO TIMEGLIT TROF SECURRED 

-:AND THE HAROWARE | SWR IS NOT 

001080 ooD402 BR 65$ : BRANCH IF NO TIMeCit 

601062 012716 001070 64S: MOV #65, (SP) -:SET UP FOR TRAP Re TURN 

091966 oo900e RT 

991070 612767 000176 177406 65$: MOV #SWREG, SWR -:POINT TO SOFTWARE SWR 

091976 012767 o00174 177492 MOV #DISPREG, DISPLAY 

091104 012637 909004 BES: MOV (SP)+, at -RESTORE ERROR VECTOR 

001110 GOSO&7 1772364 CLR ICNT at FOR PASS COUNT 

901114 005767 177362 TST ICNTA 

091120 ool4ie BEG BEGIN 

001122 022767 177777 OOLSbE CMP #-1. SENDAD+4 

601130 oC1006 BNE c 

001132 922767 oO01477 177340 CMP #1477, ICNT 

901140 001002 BNE BEGIN 

001142 GOS067 177334 CLR ICNTA 

C0114 O16706 177336 BEGIN: MOY SPBOT. “6 s INITIALIZE STACK POINTER 

061152 016777 1773e2 177326 MOV ICNT, DISPLAY ;DISPLAY PASS COU 

C01169 0232777 OCO490 177316 BIT 8400, aSWR ‘LOAD PDP11/4S MICRO BREAK REGISTER” 

081166 901403 BEG +10 

Q61170 117737 177310 177770 MOVB § @SWR,J#UBREAK ;LOAD MICRO BREAK REG WITH SPO-7 
;CHECK THAT CP CAN TIME OUT TRAP 

001176 012737 091214 oo00c4 MOY HTORET, JHERRVEC ;LOAD TIMEOUT TRAP VECTOR 

991204 995037 172090 CLR 34173000. ADDRESS 173000 BLUAYS 1 IMES OUT CN 

-DATIP/DATO BUS ¢ 

901210 oocoo0 HLT ERR OR! FAILED 1S. TIRE OUT TRAP 

COlei2 o00755 BR BEGIN TEST 

BCi214 O22e26 TORET: CMP (6)+, (6)+ RESTORE THE STACK 
-TEST THAT THE STACK LIMIT REGISTER CAN BE REFERENCED USING DATI, 
-DATIP/DATO 

oo1e16 oO1o70! tO: SCOPE 

Of1229 012767 oDle4e 176556 MOY #TOA, ERRVEC “LOAD ERROR VECTOR 

991226 905067 176554 CLR ERRVEC+ 

S01232 017737 177254 177774 MOV JSLR,a#177774  ;REFERENCE STACK LIMIT REGIST 

291245 oco04%3 BR TO -GO TO NEXT TEST 
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TSA: POP2 
HLT sERROR: CANNOT REFERENCE STACK LIMIT REG. 
BR TG -LOOP TEST IF ERROR 
sUSING DATI, DATIP/DATOS 
1765e6 TOB: MOV #TOC ,ERRVEC ;LOAC ERRCR VECTOR 
177230 MOVB dSLR, JSLH ;REFERENCE ODD BYTE 
PR TOD 
TOC: POPe 
HLT sERROR! CANNOT REFERENCE STACK L 
BR TOB USING BYTE INSTRUCTION. 
176502 TOO: MOV $>, ERRVEL ;RESTORE ERROR TRAP VECTCR 


BR T1 :GO TO NEXT TEST 


: TEST THAT EACH BIT OF THE STACK LIMIT REGISTER SITS CAN SE Set 
:AND CLEARED. THIS TEST ROTATES A BIT THROUGH THE STACK LIMIT REGISTER. 


Tl: SCOPE 
MOV #400 Re “LOAD TEST VALUE 
TIA: = MOV SLR ;LOAD TEST VALUE INTO STACK LIM. REG 
MOV BE: 8 -GET RESULT 
CMP Ra Re “CHECK RESULT 
BEG +4 ‘BRANCH IF RESULT IS CORRECT __ 
HLT -ERROR! INCORRECT RESULT. Re HAS CORRECT 
*RESULT AND RO HAS INCORRECT RESULT. 
CLR JSLR “CLEAR STACK LIM. REG. 
HOV ASLR, RO ‘GET AND SHECK RESULT 
 . 
HLT ERROR! INCORRECT RESULT 
ASL Re : SHIFT TEST VALUE 
Bcc TIA ‘BRANCH IF NOT L BONE 
BR T2 
.=1410 
-THIS TEST INCREMENTS THE STACK LIMIT REGISTER 
T2: SCOPE 
CLR TEMP 
CLR SLR ;CLEAR STACK LIMIT REGISTER 
T2a: MOY aSLR,RO “GET RESULT 
CMP R90. TEMP :CHECK RESULT 
BEG +4 


'T -ERROR! STACK LIM. REG. WAS INCORRECT DATS 


“TEMP # CORRECT RESULT 
INCB = @SLH : INCREMENT VALUE IN STACK LIM. RES. 
INCS  TEMP+1 ‘INCREMENT TEST VALUE 
BNE 2A ‘BRANCH IF ALL VALUES NOT TESTED 
-TEST THAT RESET CLEARS THE STACK LIMIT REGISTER 
T3: SCOPE 
177032 MOV #-1,aSLR ; PRESET SLR 
MOV ISLA, RO AVE SLR 


CMP 8177 400, RO HECK THAT SL WAS LOADED 


001550 


001552 


OO1E4E 
001650 


CIOOonD 
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001491 


000757 


010701 


009000 
010206 


001401 
000000 


010eC§ 


030000 
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77777 
176756 
177400 
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175746 
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000000 
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BEQ +4 
Hi T -' SLR FAILED TO LOAD 
RESE ‘RESET CLEARS SLR 
nov SLR, RO :GET RESULT OF RESET AND CHECK nee 
4 : Xx - 

HL ; ERROR! Ber PaILED 3 i ELBAEE SLR 
BR 13 “LOOP TEST a ERRO 

-TEST THAT THE CLEAR INSTRUCTION CLEARS THE STACK LIMIT REGISTER 

T4: SCOPE 
MOYVB.  #-1,9SLH ; PRESET 000 BYTE 
MOY ISLA, RO -GET RESUL 
CHP #177400, RO : CHECK SEEULT 
HiT ‘ERROR! SLR DID NOT PRESET 
CLR JSLR 
Noy PaLR,RO ae RESULT OF. GLEAR % BRANCH IF CLEAR 
HLT “ERROR! CLR INST FAILED TO CLEAR SLR 
BR TY ‘LOOP TEST IF ERROR 

-TEST THAT AN OVERFLOW ERROR OCCURS FOR ALL STACK LIMIT REGISTER VALUES. 

: (PROVIDED CORE IS AVAILABLE). 
WA Bees ge on NITIALIZE STACK VALUE. AN 
% 

NOY #-400,R3 ia} Ait +t sir Reuistt R VALU 

TSA: ADD -—- #400, Re “LOAD NEW STACK V | 
AD 8 90,R -AND NEW STACK LI. UES. VALUE 
CLR ;CLEAR ADDRESS 
MOY SPBOT, SP s INITIALIZE THE STACK POINTER 

TSB: MOV #LIMX.ERRVEC  ;LOAD TIME OUT TRA 
MOV -2(2) RY CRUE STACK LOCATIONS | 
MOV -4(2).RS5 “EXIT TEST IF EITHER INST TIMES OUT 
MOV HLIMA.ERRVEC  :LOAD OVERFLOW VECTOR 
MOV Re, SP : LOAD STACK POINTER 
MOV R3. SLR “LOAD STACK LIM. REG. 
MOV -16(6),-10(6) REFERENCE LIMIT ADDRESS 
BR +4 : SHOULD NOT” HAVE TRAPPED 

LIMA: HLT t PRROR! REFERENCE TO LIMIT ADDRESS 

“CAUSED AN OVERFLOW 

MOV ;REPOINT STAC E 
MOV Sr the ERRVEC § :REPOINT OVERFLOW VECTOR 
MOV -{2(6),-12(6) :REFERENCE FIRST *YELLOW* ADDRESS 
HLT “ERROR! SHOULD HAVE TRAPPED 

LIMB: is 240 tHAS IT *RED® OVERFLOW? 

Q +4 
HiT ERROR! 0 *RED’ OVERFLOW OCCURRED WH 
‘YELLOW’ ADDRESS WAS REFERENCED. 

MOY Re sp i REPOINT STACK POINTER 
CLR ; CLEAR ADDRESS 0 
MOV HIMC ERRYEC, -REPGINT OVERFLOW VECTOR 
MOY -50(6).-SOcé -REFERENCE LAST YELLOW’ ADDRESS 
™ -ERROR! SHOULD HAVE TRAPPED 


Ul 
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091724 o0cS737 oooc09 LIMC: TST 380 -WAS IT ‘RED’ OVERFLOW 
001730 001401 BEG +4 

001732 oocoo0 HLT “ERROR! @ ‘RED’ OVERFLOW OCCURRED WHEN 

‘THE LAST *YELLOW’ ADDRESS WAS REFERENCED 

991734 o90£037 oco0000 CLR 240 -CLEAR ADDRESS 0 

o3174 91920 MOV Ro Sp :REBOINT THE STACK POINTER 

6174 12767 002010 176034 MOV #L IMD ERRVEC -REPOINT THE OVERFLOW TRAP 

901750 18267 177725 176540 MOV -52(2), TEMP ;GET *RED’ LOCATION 

901756 B05 1B 177726 COM -52(6) : REFERENCE CRED" ADDRESS 

17 0 LIMCC: HLT ‘ERROR! NO OVERFLOW TRAP WHEN ‘REG’ ADDRESS 

001784 900411 Rac LIMD “WAS REFERENCED 

092910 O26267 177726 176500 LIMD: ¢MP -S2(2), TEMP “WAS INSTRUCTION ABORTED? 

p02016 001401 BEQ +4 

002020 oog0000 HLT ERROR! COM 352 (6) WAS ALLOWED TO CHANGE 
p02022 O16762 i76470 177726 MOV TEMP, -52(2) “RESTORE RED’ LOCATION IN ANY EVENT 
092930 005706 TST “ub -WAS STACK POINTER CHANGED TO 0? 

Bbsosq Badd ae 

034 6 HE -’RED’ OVERFLOW DID NOT ASSUME NEW STACK 

002036 022737 901762 soo000 CMP BLIMCC, 280 -IS RETURN ADDRESS ON NEW STACK? 

662944 001401 BEO +4 

co2046 o90c00 HLT ; ERROR! RETURN ADDRESS NOT SAVED ON NEL 
o020S0 005077 176436 CLR JSLR “GET READY TO GET NEW VALUES FOR TEST 
p92054 016706 176430 MOV SFg0T. SP “INITIALIZE THE STACK POINTER 

062960 010462 177776 MOV F4 -2t3) *RESTORE STACK ADDRESS DATA 

g02064 O10S62 177774 MOV 1S’ -4(D) 

002979 o00635 BR TS -GET NEW VALUES 

002072 012767 OO000S 175704 LIMx: MCV wb, ERRVEC -RESTORE TIME OUT TRAP VECTOR 

002100 O0S7&7 176376 TST ICNTA -TEST FOR 

002104 601013 BNE END 
002106 022767 177777 oD0102 CMP #-1. SENDAD+4 SCRIPT 
902114 OO1417 BEQ DONE - CONDITION 

002116 026767 175724 175716 CMP 46.42 : ANC 

002124 901003 BNE END -SET 

002126 005267 176350 INC ICNTA FLAG 

062132 Oo00410 BR DONE 

g02134 005267 1756240 END: INC ICNT 

002140 026727 176334 oo1s00 CMP ICNT, #1500 -HAVE 1500 PASSES BEEN COMPLETED 

092146 O0140e BE DONE 

902150 000167 176772 IMP BEGIN 

002154 012767 OO0007 175404 CONE: MOV #7. TPB -RING BELL 

GO2ib2 105767 175376 TSTB. ss 

CO2166 100375 SPL all 

902170 012767 oooo90 175370 MOY #0. TPB : INSERT 

002176 105767 175362 TSTB ~—s_- TPS - NULL 

902202 100375 SPL “4 : CHARACTER 

902204 013702 coocYe MOV DH42. %2 -GET DECTAP MONT TOR RETURN ADDRESS 
o02210 O01404 BE DONE -DO NOT RETURN IF (42)=0 

002212 o04712 SENDAD: :RETURN TO DECTAPE MONITOR 

002214 90024 NO 

COe216 00024 OVERLAY 

cO2220 900240 - AREA 
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OOo00i . END 
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reeds . TOu3R 


DiSPLA 000506 

D 

Bo 

E 

E 

H = 000000 

. ABS. CCee226 000 


ERRORS DETECTED: 


; O 
DEFAULT GLOBALS GENERATED: 


OCKBFB DCKBFB/SOL=DCKBFS 
RUN-TIME: 2 2 .1 SECONDS 
RUN-TIME RATIC: S2/76=7.7 
CORE USED: SK (9 PAGES) 


‘ Me a 


LIMX 7e 
POPe = Neck 26 
PRTY? = QO034C 


5 
we 
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TABLE 
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001410 


TSE 
UBREAK= 
SENCAD 


18 


